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(57) [Abstract] 

[Objects of the Invention] While being able to adjust the parameter of a PID controller in the state of a closed loop 
system, the optimal parameter is called for for a short time. 

[Elements of the Invention] desired value — ( — r — ) — six — a process — four — observed value — it is — a 
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controlled variable — ( — y — ) — three — system deviation — ( — e — ) — eight — being based — the above — 
a process — four — a control input — ( — u — ) — two — obtaining — proportionality - an integral - differential 
— three — actuation — from — becoming — PID — a controller — one — receiving — While the model which 
consists of a dead-time property and a primary delay property expresses the relation of the presumed controlled 
variable to the above-mentioned control input (u) 2, the model of the primary progress delay property expresses 
the relation of the presumed controlled variable to the known disturbance (d) 5 to the above-mentioned process 4. 
and — the above — both — a model — an output — adding — the — an aggregate value — the above — a 
process — one — observed value — it is — a controlled variable — ( — y — ) — three — approaching — as — 
the parameter of a model — the identification circuit 202 — identifying . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The PID controller which consists of 3 actuation of the proportionality, the integral, and differential which 
obtains the control input of the above-mentioned process based on the system deviation of desired value and the 
controlled variable which is the observed value of a process characterized by providing the following A means by 
which the model which consists of a dead-time property and a primary delay property expresses the relation of the 
presumed controlled variable to the above-mentioned control input A means by which the model of the primary 
progress delay property expresses the relation of the presumed controlled variable to the known disturbance to 
the above-mentioned process An addition means to add the output of both the above-mentioned models An 
identification means to identify the parameter of a model approaching the controlled variable whose value added 
with this means is the observed value of the above-mentioned process 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the parameter adjusting device of the PID controller applied to 

process control equipment etc. 

[0002] 

[Description of the Prior Art] the former — PID — a controller — a parameter — an adjusting device — drawin g 6 

— being shown — as — PID — a controller — one — cutting — a control input — ( — u — ) — two — a step — 

a status change izing — receiving — a controlled variable — ( — y — ) — three — behavior — asking — the 

dead time — a property — the dead time — L — one — order — delay — a property — a time constant — tau - 

- a process — four — a property — approximating — having expressed — after — JIGURA - NIKORUSU — the 
parameter of a PID controller be decided by technique carried by the textbook, such as law,. 

[0003] 

[Problem(s) to be Solved by the Invention] In the former, an adjustment parameter is decided by general technique, 
such as the JIGURA NIKORUSU method, or it is asking by trial-and-error. However, there is a limitation in the 
former preparation and there is a problem that high controllability ability is difficult to get. Moreover, long duration 
is taken to obtain high controllability ability to the approach of searching for by the latter trial-and-error, and high 
controllability ability may not be obtained depending on the case. 

[0004] Moreover, by the conventional approach, since a PID controller is cut and it is obliged to operation by the 
open loop, a dangerous condition may happen depending on the case. This invention was made in view of the 
above-mentioned actual condition, and it aims at offering the parameter adjusting device of the PID controller 
which can ask for the optimal parameter in a short time while it can adjust the parameter of a PID controller in the 
state of a closed loop system [ having connected the PID controller ]. 
[0005] 

[Means for Solving the Problem] The parameter adjusting device of the PID controller concerning this invention In 
the PID controller which consists of 3 actuation of the proportionality, the integral, and differential which obtains 
the control input of the above-mentioned process based on system deviation with the controlled variable which are 
desired value and the observed value of a process A means by which the model which consists of a dead-time 
property and a primary delay property expresses the relation of the presumed controlled variable to the above- 
mentioned control input, A means by which the model of the primary progress delay property expresses the 
relation of the presumed controlled variable to the known disturbance to the above-mentioned process, It is 
characterized by providing an addition means to add the output of both the above-mentioned models, and an 
identification means to identify the parameter of a model approaching the controlled variable whose value added 
with this means is the observed value of the above-mentioned process. 
[0006] 

[Function] The method of determining the parameter of a PID controller is fundamentally based on K/tau * S law. 
Here, K/tau * S law is an approach of deciding the transfer characteristics from the input of a PID controller to 
the output of a process, i.e., the parameter of the PID controller which can bring an open-loop transfer function 
close to K/tau * S, and it consists of the following functions. S means the Laplacian operator, K is decided with a 
certain relational expression here, and it is tau*. It is a value equivalent to the time delay of a process. 
[0007] First, the observation data of a process are used and a process is approximated by the degree type. In 
addition, this approximation is performed using the identification circuit 202 of drawin g 2 which mentions a detail 
later and drawin g 4 , and the identification procedure shown in the flow chart of drawin g 5 . 
[0008] 
[Equation 1] 

*< s > =Ad !l^Q d(s) +e-LS A U(S ) ... (i) 

1+rdS 1+rS 

[0009] Here, d (s) is known disturbance, u (s) is a control input, and S is the Laplacian operator, lambdad, mud, 
taud, and L, lambda and tau are the identification circuits of drawin g 2 , and are obtained by searching for output y 
[ of the model of the above-mentioned (1) formula T (s), i.e., the value which can make small the difference delta 
of a presumed controlled variable (y~) and the controlled variable (y) of a process. Next, only the 2nd term of the 
right-hand side of (1) type is taken out, and the part of this transfer function is approximated in a secondary delay 
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property like a degree type. 
[0010] 
[Equation 2] 

e -LS = - ... toy 

1 + rS (l+LS)(l + rS) 

[001 1] Furthermore, in order to set an open-loop transfer function to K/tau * S, the parameter of a PID controller 
is decided with the relational expression of a degree type. 
Gc (s) ={K(1+LS)} (1+tauS)/lambdatau* S — (3) 

Here, it is Gc. (s) is the transfer function of a PID controller. Since the approximation transfer function of the 
transfer function from control input u (s) to controlled-variable y (s) is the right-hand side of (2) types, an open- 
loop transfer function is obtained by the multiplication of (3) types and (2) types, and serves as a degree type. 
[001 2] 
[Equation 3] 

K (1 +LS)(l + r S) A K 

Ar*S " U+LSXl +rS) ~r*S 

[0013] Namely, Gc of (3) types It turns out that K/tau * S made into the purpose is obtained in approximation by 
adopting (s). Then, Gc It will become a degree type, if (s) is made to correspond with the parameter of a PID 
controller concretely and is seen. 
[0014] 
[Equation 4] 

r* < x K (1 +LS)(1 +T S) 

G c (s) = ~ 

A r*S 



[0015] Here, it set with tau* = L+tau. If the parameter of a PID controller is determined by the above-mentioned 
(5) formula, since the open-loop transfer function is K/tau * S in approximation, it turns out that the response 
characteristic of the controlled variable (y) to desired value (r) turns into a primary delay property. Then, in order 
to improve a response characteristic further, the value of alpha (> 1) is applied to the 2nd term in the parenthesis 
of (5) types, and integral control action is strengthened. In addition, although alpha= 2 is made into a criterion, it is 
not usually limited to this value. Namely, Gc in consideration of alpha (s) Gc (s) = K/lambda {1+ alpha/tau * and 
1/S+(Ltau/tau*) S] 
= Kp (1+Rs+(1/S) Td S} — (6) 

It becomes. Therefore, the proportional gain Kp of the parameter of a PID controller and a reset rate Rs And the 

derivative time Td It asks by the degree type. 

[0016] 

Kp - K/lambda Rs - alpha/tau * Td =L tau/tau * — (7) 
Moreover, K shall be decided by the degree type. 
[0017] 

K=betatau/(beta tau+tau) — (8) 

Here, although beta= 5 is made into a criterion, it is not limited to this value. In addition, since becoming a primary 
delay property with the time constant of tau*/K if open-loop-transfei — function K/tau * S's is made into a closed 
loop system is known well, the basis of the above-mentioned (8) formula considers what kind of value should be 
adopted as a value of tau*/K there. 

[0018] First, when a dead-time property is in a controlled system, the time constant (value of dead-time L) of do 
[ it / according to a closed loop system / any more / small ] equivalent to the dead time is clear. It considers 
shortening the time constant tau shown by the 2nd term of the right-hand side of (1) type according to a closed 
loop system next. The rate to shorten is considered to be tau/beta. Here, it is beta> 1 . However, when dead-time 
L is contained in a process, it is influenced of the dead time. If the value is considered to be L/K, it needs to add a 
time constant tau to the value of the target which is a part for beta to double one. That is, it will become a degree 
type if the above contents are expressed by the formula. 
[0019] 

tau*/K=L+(L/K)+ (tau/beta) — (9) 

Therefore, (8) types are obtained by arranging (9) types. Although the parameter of a PID controller is determined 
using the above relational expression, fundamentally, the observation data of a process are repeated and used, a 
process is identified with the below-mentioned identification means by (1) formula, and a parameter is decided 
according to obtained dead-time L, a time constant tau, and Gain lambda. 

[0020] In order to make the output of a model, and the difference of corresponding observed value into zero with 
an identification means, the value which multiplies the value equivalent to the difference and the existing variable 
which was decided, and is acquired is considered as the input of an integrator through a coefficient multiplier, and 
the function to make the output value of the integrator correspond with the parameter of a model, and to make it 
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identify is very required. In addition, a multiplier is placed between the above-mentioned coefficient multipliers and 
integrators at the network which identifies the parameter of a time constant, the output of a coefficient multiplier 
is connected to one of the two of an input of a multiplier, and it is [0021] in the side else. 
[Equation 5] 

In case the big time constant tau is identified, it has adopted for dropping gain and raising the convergency of 
identification. 

[0022] Furthermore, in the case of identification of dead-time L of the 2nd term of the right-hand side of (1) type, 
and a time constant tau, three kinds of values of dead-time L are set up beforehand, and the identification error in 
each L is searched for at it, and the relation between dead-time L and an identification error is expressed by the 
secondary formula, and it asks for dead-time L from which an identification error serves as min. When there is a 
value of obtained dead-time L out of range [ the value of dead-time L which is three kinds set up beforehand ] in 
that case, one point of three kinds of set points of dead-time L is changed, and an identification error is searched 
for, and it identifies repeatedly until dead-time L obtained comes to three kinds set up beforehand of within the 
limits. And in the phase where dead-time L which fulfills the above conditions was called for, again, it identifies and 
asks for the last parameter of a model. 
[0023] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. Drawing 1 is an overall 
conceptual diagram concerning one example of this invention. Moreover, it is the block diagram in which drawin g 2 
shows an identification circuit and drawing 3 shows the detail of an adjustment parameter decision circuit. 
[0024] First, drawin g 1 explains an overall configuration. In drawin g 1 , the upper part shows the relation between 
the target PID controller 1 and a process 4, and shows the conceptual diagram of the parameter adjusting device 
(tuning equipment) 200 of the PID controller of this invention to the lower part. 

[0025] It is aimed at the process 4 in which a controlled variable (y) 3 is changed in response to the known 
disturbance (d) 5 as shown in drawin g 1 in this invention. PID — a controller — one — desired value — ( — r — ) - 

- six — a controlled variable — ( — y — ) — three — bringing close — a sake — a subtractor 7 — system 
deviation (e) 8 — incorporating — after the below-mentioned operation and a control input (u) 2 — outputting . 
The operation of the PID controller 1 tells the value acquired through the coefficient multiplier 9 (proportional gain 
Kp) in system deviation (e) 8 in the three directions. Inputting one into the direct adder 10, the second is inputted 
into an integrator 12 through a coefficient multiplier 1 1 (reset rate Rs), and they input the output into an adder 10. 
The third is inputted into a coefficient multiplier 14 (derivative time Td) through a differentiator 13, and they input 
the output into an adder 1 0. 

[0026] The parameter adjusting device 200 of the above-mentioned PID controller It consists of the inclusion data 
repetition generating circuit 201, the identification circuit 202, an adjustment parameter decision circuit 203, and 
the parametric representation section 204. For the above-mentioned object known — disturbance — ( — d — ) — 
five — or — desired value — ( — r — ) — six — changing — **** — the time — a control input — ( — u — ) — 
two — a controlled variable — ( — y — ) — three — and — known — disturbance — ( — d — ) — five — the 
inclusion data repetition generating circuit 201 — as time series data — recording — Repeat the data, it is made 
to generate and they are the parameter Kp of the PID controller 1 , Rs, and Td at off-line. It determines. 
[0027] Next, the detail of the above-mentioned identification circuit 202 and the adjustment parameter decision 
circuit 203 is explained. It adds to each parameter lambdad of the transfer characteristics of (1) type, mud, taud, 
and L, lambda and tau, and drawin g 2 is lambdab of a bias term. It is the identification circuit 202 for which it asks. 
[0028] this — identification — a circuit — 202 — using it — a control input — ( — u — ) — two — a controlled 
variable — ( — y — ) — three — and — known — disturbance — ( — d — ) — five — all — inclusion — data — a 
repetition — generating — a circuit — 201 — obtaining — having had — a value — it is . One inputs a control 
input (u) 2 into the molecule of a divider 1 5, and others input it into a multiplier 1 6. a divider — 15 — a 
denominator — **** — the after-mentioned — an adder — 85 — from — outputting — having — a norm — a 
value — (— Z — ) — 17 — inputting — the output of a divider 15 — one side of a multiplier 18 — inputting . The 
value (deltai ') 21 which doubled the identification error (deltai) 19 k with the coefficient multiplier 20 is inputted 
into another side of a multiplier 18, and the output of a multiplier 18 is inputted into a coefficient multiplier 22. The 
output of a coefficient multiplier 22 is inputted into an integrator 23, and the output of an integrator 23 serves as 
gain (lambdai) 24. And the value is inputted into a multiplier 16 and inputted into the dead-time generator 25 
through a multiplier 16. The dead-time value (Li) 26 as which the value of the dead time of the dead-time 
generator 25 is determined by the algorithm of drawin g 4 and drawin g 5 is inputted. The output of the dead-time 
generator 25 is inputted into the forward side of a subtractor 27, and the output of an integrator 28 is inputted into 
a negative side. 

[0029] One inputs the output of a subtractor 27 into the molecule of a divider 29, and others input it into a 
multiplier 30. a divider — 29 — a denominator — **** — the after-mentioned — a norm — a value — ( — Z — ) - 

- 17 — inputting — the output of a divider 29 — one side of a multiplier 31 — inputting . The value (deltai ') 21 
which doubled the identification error (deltai) 19 k is inputted into another side of a multiplier 31, and the output of 
a multiplier 31 is inputted into a coefficient multiplier 32. The output of a coefficient multiplier 32 is inputted into 
an integrator 34 through a multiplier 33, and the output of an integrator 34 is time constant taui. It becomes the 
inverse number. And the value is inputted into a multiplier 30 and the output of a multiplier 30 turns into an input 
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of an integrator 28. Here, the value acquired through the divider 35 which can ask for the inverse number of the 
output of an integrator 34, the extraction-of-the-squa re-root machine 36, a signal converter 37, the exponential- 
function generator 38, and the multiplier 39 of square is inputted into another side of a multiplier 33. 
[0030] Similarly, one inputs the known disturbance (d) 5 into the molecule of a divider 40, and others input it into a 
multiplier 41 . a divider — 40 — a denominator — **** — the after-mentioned — a norm — a value — ( — Z — ) - 

- 17 — inputting — the output of a divider 40 — one side of a multiplier 42 — inputting . The value (deltai ') 21 
which doubled the identification error (deltai) 19 k is inputted into another side of a multiplier 42, and the output of 
a multiplier 42 is inputted into a coefficient multiplier 43. The output of a coefficient multiplier 43 is inputted into 
an integrator 44, and the output of an integrator 44 serves as gain (lambdadi) 45. And the value is inputted into a 
multiplier 41 and inputted into an adder 46 through a multiplier 41. The output of the multiplier 47 described below 
is inputted into another side of an adder 46. One inputs the output of the constant machine (the value 1 was set 
up) 48 into the molecule of a divider 49, and others input it into a multiplier 47. a divider — 49 — a denominator — 
**** — the after-mentioned — a norm — a value — ( — Z — ) — 17 — inputting — the output of a divider 49 — 
one side of a multiplier 50 — inputting . The value (deltai ') 21 which doubled the identification error (deltai) 19 k is 
inputted into another side of a multiplier 50, and the output of a multiplier 50 is inputted into a coefficient multiplier 
51. The output of a coefficient multiplier 51 is inputted into an integrator 52, and the output of an integrator 52 
serves as the bias value (lambdabi) 53. And the value is inputted into an adder 46. The output of an adder 46 is 
inputted into the forward side of a subtractor 54, and the output of an integrator 55 is inputted into a negative 
side. 

[0031] One inputs the output of a subtractor 54 into the molecule of a divider 56, and others input it into a 
multiplier 57. a divider — 56 — a denominator — **** — the after-mentioned — a norm — a value — ( — Z — ) - 

- 1 7 — inputting — the output of a divider 56 — one side of a multiplier 58 — inputting . The value (deltai ') 21 
which doubled the identification error (deltai) 19 k is inputted into another side of a multiplier 58, and the output of 
a multiplier 58 is inputted into a coefficient multiplier 59. The output of a coefficient multiplier 59 is inputted into 
an integrator 61 through a multiplier 60, and the output of an integrator 61 serves as the inverse number of time 
constant taudi. And the value is inputted into a multiplier 57 and the output of a multiplier 57 turns into an input of 
an integrator 55. Here, the value acquired through the divider 62 which can ask for the inverse number of the 
output of an integrator 61 , the extraction-o"M:he-square-root machine 63, a signal converter 64, the exponential- 
function generator 65, and the multiplier 66 of square is inputted into another side of a multiplier 60. 

[0032] Furthermore, one inputs the output of a multiplier 57 into the molecule of a divider 67, and others input it 
into a multiplier 68. a divider — 67 — a denominator — **** — the after-mentioned — a norm — a value — ( — 
Z — ) — 17 — inputting — the output of a divider 67 — one side of a multiplier 69 — inputting . The value (deltai 
') 21 which doubled the identification error (deltai) 19 k is inputted into another side of a multiplier 69, and the 
output of a multiplier 69 is inputted into a coefficient multiplier 70. The output of this coefficient multiplier 70 is 
inputted into an integrator 71, and serves as the differential coefficient value (mudi) 72. 

[0033] The output of an integrator 55 and the output of a multiplier 68 are inputted into an adder 73, and the 
output of an adder 73 and the output of an integrator 28 are inputted into an adder 74. And the output of an adder 
74 serves as the controlled variable (y~) 75 of presumption obtained by the identified model. In a subtractor 76, a 
controlled variable (y) 3 is inputted into a forward side, the presumed controlled variable (y~) 75 is inputted into a 
negative side, and the identification error (deltai) 19 is acquired as an output. 

[0034] Next, the value (Z) 17 of the norm which appeared often in the explanation which is the above-mentioned is 
explained, a control input — ( — u — ) — two — squaring — a multiplier — 77 — a subtractor — 27 — an output 

- squaring — a multiplier — 78 — known — disturbance — ( — d — ) — five — squaring — a multiplier — 79 — 
each — an output — an adder — 80 — having added — a value — Let the value which added the value which 
added each output of the multiplier 81 which squares the output of a subtractor 54, the multiplier 82 which squares 
the output of the constant machine 48, and the multiplier 83 which a multiplier 57 squares with the adder 84 with 
the adder 85 be the value (Z) 1 7 of a norm. 

[0035] Drawin g 3 is the block diagram showing the detail of the adjustment parameter decision circuit 203. The 
dead time L4 and the time constant tau 4 which were obtained by the algorithm shown in the flow chart of drawin g 
4 and drawin g 5 And gain lambda 4 It is used and they are the parameter Kp of a PID controller, Rs, and Td. The 
procedure for which it asks is described below. 

[0036] The value and time constant (tau 4) 89 which were obtained by carrying out the multiplication of the output 
of the constant machine 87 which can output the value of beta to the dead time (L4) 86 with a multiplier 88 are 
added with an adder 90. Moreover, a multiplier 91 carries out the multiplication of the output and time constant 
(tau 4) 89 of the constant machine 87, and inputs the output into the molecule of a multiplier 92. The output of an 
adder 90 is inputted into the denominator of this multiplier 92. Consequently, the output of a divider 92 serves as a 
value of K. The output of a divider 93 serves as a value of proportional gain (Kp) 95 by inputting the output K of a 
divider 92 into the molecule of a divider 93, and inputting gain (lambda 4) 94 into a denominator. 
[0037] And the output of the constant machine 96 which can output the value of alpha is inputted into the 
molecule of a divider 97, and it is output tau* of an adder 98 in a denominator. It inputs and the output of a divider 
97 serves as a reset rate (Rs) 99. Output tau* of an adder 98 The dead time (L4) 86 and a time constant (tau 4) 
89 are inputted, and it is obtained. The derivative time (Td) 100 is the output of a divider 101, inputs into the 
molecule of a divider 101 the value which carried out the multiplication of the time constant (tau 4) 89 to the dead 
time (L4) 86 with the multiplier 102, and is output tau* of an adder 98 in a denominator. It inputs. 
[0038] Next, overall actuation of the above-mentioned example is explained with reference to the flow chart of 
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1_ 

drawin g_4 and drawin g 5 . First, the parameter of the PID controller 1 is initialized (step A1 ). Even when the 
controllability of initial setting is inadequate, it is taken as a value from which a control system becomes stability, 
and — drawing 1 — setting — known — disturbance — ( — d — ) — five — or — desired value — ( — r — ) — six 

— changing — having made — the time — known — disturbance — ( — d — ) — five — a control input — ( — u - 
-) — two — and — a controlled variable — ( — y — ) — three — behavior — time series — one pattern — the 
inclusion data repetition generating circuit 201 — recording (step A2) . For example, the behavior at the time of 
load taking up and down of operation etc. is usually equivalent to one pattern. Subsequently, it sets with "i= 1" and 
is L1 as initial value of the dead time. Although specified, generally it is made a small value (step A3). 

[0039] The inclusion data repetition generating circuit 201 is the above-mentioned step A2. With the recorded 
data, known disturbance d (t), control input u (t), and controlled-variable y (t) are repeated, and it generates, and 
outputs to the identification circuit 202 (step A4). the identification circuit 202 — above-mentioned known 
disturbance d (t), control input u (t), and controlled-variable y (t) — being based — the dead time Li Time constant 
taui when fixing, and gain lambdai etc., while identifying being concurrent — identification error deltai the squared 
value — the appointed time zone of the part near the termination of an identification period — finding the integral 

— the integral value — sigmai ** — it carries out (step A5). 

[0040] then, step A6 if it sets, it judges whether it was set to "i= 3" and i does not amount to 3 — the dead time 
Li The value doubled two is set to "Li+1" (step A). Subsequently, one i is increased, and it sets with "i=i +1" (step 
A8), and is step A4. Processing returned and described above is repeated and performed, if set to "i= 3" by 
repeating and performing processing of above-mentioned step A4 -A8 — step A6 from — step A9 It progresses. 
[0041] this step A9 **** — L1, L2, and L3 y ordinates corresponding to the point of Abscissa x, and it — sigmai, 
sigma2, and sigma3 ** — it asks for the secondary type "y-ax2+bx+c" which passes along these points when 
carrying out. That is, multipliers a, b, and c are computed using three points of x, and three points of y. 
Furthermore, x which becomes the minimum value of y by zero and Lycium chine nse about the value is computed 
by asking for the fine multiplier of y at step A10. That is, it computes by "x=-b / 2a" from d/dx=2 ax+b=0. Here, 
the relation of a> 0 must be satisfied. 

[0042] And it is the value of x calculated at the above-mentioned step A10 L4 It carries out (step A1 1) and judges 
whether the conditions of "L4 <L3" are satisfied (step A12). the case where the above-mentioned conditions are 
not satisfied — L1 =L2 and L2 =L3 ** — while carrying out — L3 the value doubled two — L3 ****** — it 
replaces, it sets with sigma2 =sigma3, sigmai =sigma2, and i= 3, and returns to step A4. 

[0043] Moreover, it is L4 <L3 at the above-mentioned step A12. When it is judged that conditions are satisfied, it 
progresses to step A1 3 and is the dead time L4. They are the time constant tau 4 when fixing, and gain lambda 4 
Step A4 and A5 A procedure is completed and identified. Furthermore, L4 obtained at this step A13, tau 4, and 
lambda 4 It is used and they are Kp of the PID controller 1, Rs, and Td in the adjustment parameter decision circuit 
203 of drawin g 3 . It computes and displays on the parametric representation section 204 (step A14). Kp calculated 
at this step A14, Rs, and Td An adjustment member sets it as the PID controller 1 (step A15), and ends parameter 
adjustment processing. 

[0044] In addition, although the above-mentioned example explained the case where one PID controller 1 was 
formed, if the PID controller 1 is prepared for parameter adjustment at the time of preparing a large number by the 
number, all parameters can be adjusted at once. 
[0045] 

[Effect of the Invention] As a full account was given above, according to this invention, it can ask for the optimal 
parameter possible [ adjustment of the parameter of a PID controller ] in the state of a closed loop system 
[ having inputted the PID controller ] in a short time. Moreover, it is not necessary to impress the wave-like 
disturbance decided for adjustment, and there should just usually be observation data at the time of the load effect 
of operation. 
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St-fck:, MfTbT, 1 fcB*Lfc«£Hft 
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lj ii&l* (Afy^A8 ) , A5^y^A4 IC^^T± 
8BL^ffiS*»DigL*frrs. .hfBA5 : -^yA4 -A 
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